Dorfin localizes to Lewy bodies and ubiquitylates synphilin-1.
Parkinson's disease (PD) is a neurodegenerative disease characterized by loss of nigra dopaminergic neurons. Lewy bodies (LBs) are a characteristic neuronal inclusion in PD brains. In this study, we report that Dorfin, a RING finger-type ubiquityl ligase for mutant superoxide dismutase-1, was localized with ubiquitin in LBs. Recently, synphilin-1 was identified to associate with alpha-synuclein and to be a major component of LBs. We found that overexpression of synphilin-1 in cultured cells led to the formation of large juxtanuclear inclusions, but showed no cytotoxicity. Dorfin colocalized in these large inclusions with ubiquitin and proteasomal components. In contrast to full-length synphilin-1, overexpression of the central portion of synphilin-1, including ankyrin-like repeats, a coiled-coil domain, and an ATP/GTP-binding domain, predominantly led to the formation of small punctate aggregates scattered throughout the cytoplasm and showed cytotoxic effects. Dorfin and ubiquitin did not localize in these small aggregates. Overexpression of the N or C terminus of synphilin-1 did not lead to the formation of any aggregates. Dorfin physically bound and ubiquitylated synphilin-1 through its central portion, but did not ubiquitylate wild-type or mutant alpha-synuclein. These results suggest that the central domain of synphilin-1 has an important role in the formation of aggregates and cytotoxicity and that Dorfin may be involved in the pathogenic process of PD and LB formation by ubiquitylation of synphilin-1.